CONTROLLER FOR INDUCTION MOTOR 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a controller for performing a vector 
control of an induction motor. 

2. Description of Related Art 

There is known a method of performing a vector control of an induction 
motor using a rotor resistance of the induction motor. However, it is 
necessary to perform temperature compensation on the rotor resistance since 
the rotor resistance varies with the temperature. It is difficult to directly 
detect an actual rotor resistance or the rotor temperature in operating the motor. 
Thus, in order to determine the rotor resistance, there has been proposed a 
method of estimating the rotor temperature based on a present value or 
historical values of a torque current of the motor and a predetermined thermal 
constant such as a thermal time constant, so that the rotor resistance is 
determined based on the estimated rotor temperature (e.g. JP 7-67400A). 

Further, there has been proposed a method of determining the rotor 
temperature based on a detected stator temperature, a heat conduction amount 
estimated using heat conduction models of the stator and the rotor, and a heat 
loss of the rotor, so that the rotor resistance is determined based on the rotor 
temperature (e.g. JP 10-23799A). Further, there is known a method of 
calculating the rotor temperature based on detected temperatures of the stator 
and ambience thereof to compensate a slip frequency based on the calculated 
rotor temperature (e.g. JP 1-174286A). 

Moreover, there is known a method of determining a temperature 
compensation amount based on a detected stator temperature and a reference 
temperature thereof, and calculating the rotor resistance after temperature 
compensation based on the determined temperature compensation amount and 
a rotor resistance at the reference temperature, so that the slip frequency is 
obtained based on the calculated rotor resistance (e.g. JP 2707680B). 

In the above conventional vector control of the induction motor, the 
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rotor resistance is obtained by calculation using estimated values or models. 
Thus, the processing for obtaining the slip frequency is complicated since the 
rotor resistance is obtained by the calculation. 

SUMMARY OF THE INVENTION 

The present invention provides a controller for vector controlling a 
induction motor capable of determining a rotor resistance easily to obtain a slip 
frequency. 

A controller of an induction motor of the present invention comprises: a 
temperature sensor for detecting a stator temperature; a table storing relation 
between the stator temperature and the rotor resistance measured in advance; 
and a processor to obtain a value of the rotor resistance for the stator 
temperature detected by the temperature sensor referring to the table, and 
determine a slip frequency based on the obtained value of the rotor resistance 
for use in the vector control. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a controller for vector controlling an 
induction motor according to an embodiment of the present invention; 

FIG. 2 is a detailed block diagram of a slip computation section in the 
controller as shown in FIG. 1 ; 

FIG. 3 is a graph of measured values of the rotor resistance with respect to 
a stator temperature to be stored in a table; and 

FIG. 4 is a flowchart of processing of computation of a slip frequency to 
be performed by a processor of the controller. 

DETAILED DESCRIPTION 

As shown in FIG. 1, a velocity of an induction motor 7 detected by a 
velocity detector 8 provided at the induction motor 7 is subtracted from a 
velocity command issued from a host numerical controller to obtain a velocity 
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deviation. A velocity control section 1 obtains a torque command (rotor 
current command) I 2 by performing PI (proportional plus integral) control. A 
slip frequency calculating section 4 receives the torque command I 2 , a 
magnetic flux (rotor magnetic flux) command 0 2 determined in accordance 
with a rotational velocity of the motor 7, and a temperature T detected by a 
temperature sensor 9 provided at a stator of the motor 7 and performs the 
processing as described later to obtain a slip frequency cos. The velocity of 
the motor is added to the slip frequency cos to obtain an excitation frequency 
and the obtained excitation frequency is outputted to a current control section 
2. 

The excitation frequency is integrated by an integrator 6 to obtain a phase. 
The current conversion processing section 5 performs a d-q conversion based 
on driving currents of three phases detected by current detectors lOu, lOv, lOw, 
respectively, and the phase obtained by the integrator 6, to obtain a torque 
current of a q-phase. 

The torque current obtained by the current conversion processing section 
5 is subtracted from the torque current command I 2 outputted from the velocity 
control section 1 to obtain a current deviation to be inputted to the current 
control section 2. The current control section 2 performs a vector control 
based on the inputted current deviation, the excitation frequency and the 
excitation current command (not shown), to obtain a voltage command and 
converts the obtained voltage command into three-phase voltages to be 
outputted to an inverter 3 so as to drivingly control the induction motor 7. 

The above hardware configuration of the controller is easily achieved by 
providing a general controller for performing a vector control of an induction 
motor with the temperature sensor 9 for detecting the rotor temperature of the 
induction motor 7 so that an output thereof is inputted to the slip frequency 
calculation section 4. 

A detailed block diagram of the slip frequency calculation section 4 is 
shown in FIG. 2. The slip frequency calculation section 4 comprises a divider 
41, a multiplier 42 and a table 43 storing information on values of the rotor 
resistance for the stator temperature. The torque current command (rotor 
current command) I 2 is divided by a commanded magnetic flux 0 2 and the 



3 



obtained quotient is multiplied by the value of the rotor resistance R 2 read from 
the table 43 for the present stator temperature T at the multiplier 42, to output 
the slip frequency oos. Thus, the calculation according to the following 
equation (1) is performed to obtain the slip frequency cos. 
cos = (I 2 / 0 2 ) X R 2 (1) 

The table 43 stores values of the rotor resistance value R 2 for the stator 
temperature T detected by the temperature sensor 9 based on measurements in 
performing operations of the induction motor 7. FIG. 3 is a graph showing 
relation between the stator temperature T and the rotor resistance R 2 based on 
the measurements, and information on values of the rotor resistance R 2 with 
respect to the stator temperature T are stored in the table 43. 

Since a value of the rotor resistance R 2 for the present stator temperature 
T detected by the temperature sensor 9 is read from the table 43, the value of 
the rotor resistance R 2 is easily obtained to determine the slip frequency co s. 

The above processing can be performed by a dedicated circuitry but is 
preferably performed by a processor of the controller as software processing. 
The processing for calculating the slip frequency to be performed by the 
processor in the controller is shown in FIG. 4. 

First, the torque current I 2 obtained by the velocity control processing is 
read (Step 100), and the magnetic flux command 0 2 is read (Step 101). The 
stator temperature T detected by the temperature sensor 9 is read (Step 102) 
and the value of the rotor resistance R 2 for the read stator temperature T is read 
from the table 43 (Step 103). The calculation according to the equation (1) 
using the torque current I 2 , the magnetic flux command <X> 2 , and the rotor 
resistance R 2 is performed to obtain the slip frequency (Step 104) and the 
obtained slip frequency is issued for other processing, to terminate the 
procedure. 

According to the present invention, the rotor resistance is easily obtained 
based on the detected stator temperature so that the slip frequency is easily and 
quickly determined. Since the values of the rotor resistance are 
predetermined based on actual measurements, the slip frequency is precisely 
determined to enable a precise vector control of the induction motor. 
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